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1
Amorphous carbon (a-C) has been of great interest for its outstanding me-2 chanical and electrical properties, such as wide band gap, high hardness, wear 3 resistance and optical transparency [1, 2] . These unique properties have been 4 fascinated for numerous applications. In general, the a-C films exhibit a vari- lower energy. This fact will be discussed later and utilized for calculation of 23 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 the film thickness. scattered from oxygen atoms [17] . There are resonances at 2. 
15
This effect is demonstrated in Fig. 3 for the oxygen peak measured at 3.05
16
MeV using not cleaned and cleaned Si wafers with the treatment mentioned can be further enhanced by a factor of about 15 due to a higher cross-section 22 than given by the Rutherford formula at 165
• backscattering angle [17] . Thus,
23
it is certain that those Si surface peaks are corresponding only to Si atoms at 24 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 around the outermost layers of the clean Si crystal or the disordered a-C/Si at depth x, χ(x), is given by [14] where χ R (x) is the dechanneled part of the beam, N D (x) represents the total 10 displaced atom density at depth x and N is the atomic density of the crystal.
11
In this work, the amount of displaced atoms is not too high due to the low 12 irradiation energy. Therefore, it is possible to make a simple estimation to 13 obtain the fraction χ R (x) by using the single scattering approximation [14],
14
as approximated by
16 where χ V (x) is the normalized aligned yield from a virgin crystal and P (x, ψ 1/2 ) 17 is the probability that the channeled ions are dechanneled by the disorder in to the corresponding depth is carried out following the standard procedure 22 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 those RBS/C spectra. Fig. 4 shows displaced Si atom depth profiles as a func-4 tion of the substrate bias voltage. Gaussian-like disorder profiles are observed.
5
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